Archaeology and spatial analysis by Gillings, Mark et al.
part 1 – archaeology and space
This book comprises twenty- three detailed chapters describing key spatial analytical techniques and 
their application to archaeology. As the title of the book suggests the focus is on methodology, and the 
chapters herein cover a range of techniques, both established and emerging. Although the emphasis is 
on practice – the how to do it – it is crucial to stress from the very start that underlying any application 
of these techniques must be the why we do it. Each chapter in the volume offers an introduction cover-
ing the background of that particular technique. Here we present some thoughts on the development 
of ‘spatial archaeology’ more generally and why we think it is fundamental to much of what we do as 
practicing archaeologists.
We start by considering the centrality of space to everyday life and archaeology as a discipline, and 
open up this discussion further by laying out some of the relations that archaeological space finds itself 
entangled with, such as time, practice and representation. Following this, we offer a brief historical over-
view of the development of spatial analysis in archaeology. This explores the contribution of the early 
antiquarians, through the formulation and zenith of formal spatial techniques in the late 1950s to early 
1980s, their fall from favour and then second coming in the 1990s due to the introduction of a range 
of spatial technologies, not least Geographic Information Systems (GIS). This is then followed by a con-
sideration of why concepts of space and spatiality underlie much archaeological thought, what can be 
called ‘spatial thinking’ in archaeology, and how this relates to what is understood by ‘spatial analysis’. The 
chapter concludes with a careful consideration of what it means to think spatially in order to foreground 
the goal of the volume as a whole, which is to make a positive contribution to the on- going development 
of archaeological spatial literacy at a time of significant theoretical and methodological transformation.
Being human embodies space and spatial relationships within a material world and just as this applied 
to people living in the past, so it applies to those of us concerned with trying to understand those past lives 
through their remaining material residues. Most, if not all, archaeological material has a spatial component 
and it is not surprising, therefore, that spatial thinking and spatial analysis has been a central archaeological 
endeavour since the beginnings of the discipline. While some other social sciences and humanities dis-
ciplines, particularly history, have claimed a fairly recent ‘spatial turn’ (Bodenhamer, Corrigan, & Harris, 
2010; Warf & Arias, 2009), archaeology in all its changing forms has always incorporated an implicit or 
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explicit acceptance that space and spatial relationships are a fundamental part of ‘doing archaeology’. It 
has also been highly proactive in co- opting and developing the methodological tools needed to explore 
this spatiality, culminating in the rich variety of approaches available to us today; a consequence of devel-
opments in theory and practice alongside changing analytical and technological opportunities.
In fact, space, spatiality and spatial awareness are such fundamental parts of being human that we often 
take them for granted at the bodily level of moving through and experiencing the world. Developments 
in digital geospatial technology and the increasingly pervasive presence of locational media have increased 
this familiarity only further (see Wood, 2012, p. 280). It is this very familiarity that risks blinding us to 
the spatial formations of social life and to how we actively manipulate space and spatial relationships to 
shape the world around us through the activities, behaviours and structures that give our lives meaning. 
These spatial manipulations and interventions are what make us distinctive and different to other cultural 
groups, offering both social cohesion and social exclusion at the same time. This assumption of essential 
human spatiality is what underlies much traditional ‘spatial archaeology’ – the isolation and interpretation 
of spatial patterns within archaeological evidence that relate archaeological activity in the present to the 
generative processes in the past that we are interested in.
But what are some of the complex relations that describe archaeological space and spatialities? 
Through which relations are we able to ‘do’ spatial archaeology and interpret human- space interactions 
in the past? We briefly lay out five of them here. For one, space in archaeology is linked to time (see Tay-
lor, this volume). Prior to the mid- 20th century, cultural evolutionary and cultural historical approaches 
in archaeology explicitly privileged time over space working with long time scales, and grand themes 
and trends (see Trigger, 1998), echoing a modernist discursive practice (Roberts, 2012, p. 14). Yet, argu-
ably, archaeologists realised relatively early on that notions of space and notions of time were intimately 
linked and these were often treated as tacit conceptual axes along which analyses and interpretations were 
structured, often alongside a further axis such as ‘form’ (Spaulding, 1960) sociality and the social (Soja, 
1996) and materials and material relations (Conneller, 2011; Lucas, 2012, pp. 167–168).
Secondly, space in archaeology is about mobility, rendering movement across space a key focus of 
archaeological and anthropological inquiry (e.g. Hammer, 2014; Richards- Rissetto & Landau, 2014; 
Snead, Erickson, & Darling, 2009; cf. Verhagen, Nuninger, & Groenhuijzen, 2019). Regardless of its 
context and spatial scale, traversing space affords imaginations about what is to come, reflections on 
what is left behind and memories of places. As such, it connects time and space with living. After all, 
human life is a temporal process that unfolds with the formation of places through movement and 
through the material and immaterial traces that movement leaves behind (Ingold, 1993; see Atkin-
son & Duffy, 2019; McCormack, 2008). Yet how can a preoccupation with spatial movement and all 
of the terms that come with it (e.g. flows, networks and liquidity, often used to describe and analyse 
conditions of late capitalism, and to construct sweeping grand narratives of globalisation) give hope 
to archaeologists trying to come to terms with “specific, tangible materialities of particular times and 
places” (Dalakoglou & Harvey, 2012, p. 459)? It appears that thinking through space with movement 
is a rather different approach than looking at movement to observe and describe space: while the latter 
involves an examination of selected outcomes including spatial patterns in order to trace antecedent 
causes, the first attempts to follow forward moment- to- moment spatial formations intently (see Ingold, 
2011, pp. 6–7; Knappett, 2011).
Thirdly, space in archaeology is about stories and daily practices (such as practices of gathering, com-
position, alignment and reuse) that typically form spatial assemblages with archaeologically traceable 
material dimensions (McFarlane, 2011, p. 649; see Seigworth, 2000; Thrift, 2008). The iterative processes 
of creating these assemblages and relations are in fact processes of place- making, processes of dwelling. 
They involve assembling relations between humans, non- humans, materials, immaterials, and animate 
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and inanimate things that continually produce the character and history of places (see also McFarlane, 
2011). Places come about then through routine repetition “that is permeated by the past and the pres-
ent, and oriented toward the future” (Resina & Wulf, 2019, p. vii); they come about through enactment 
and performance of relations anew almost daily. What about telling and re- telling engaging qualitative 
and quantitative archaeological stories about these places? They can be considered as just another act of 
re- performing spatial relations that re- assemble archaeological places in the present.
Fourthly, space in archaeology is as much about absences as about presences. Archaeological forma-
tion processes often hinder us from asking certain questions about spatialities as spatial relations between 
things or things themselves can be absent from the archaeological contexts in question. Often, archaeolo-
gists also lack an adequate appreciation of what is actually missing. Since such uncertainties are endemic 
to archaeology, archaeological practices involve and remain open to new ways of incorporating them 
within archaeological writing and analysis about space. Nonetheless, the presence of materials remain 
almost exclusively the single origin of signification and meaning in archaeological contexts. What about 
‘archaeologically empty spaces’, i.e. spaces devoid of materials that can be directly associated with past 
human activities? As Löwenborg (2018, p. 37) stresses “[a]n archaeologist should not assume that ‘empti-
ness’ is a random prehistoric phenomenon. The saying ‘the absence of evidence is not the evidence of 
absence’ certainly applies to archaeology”. As such, ‘empty spaces’ in archaeology should be subject to 
description, representation and interpretation as much as any other archaeological space. Their status 
in archaeology today is in fact an effect of common signification and meaning- making practices in the 
discipline. That is, there is nothing inherently meaningful or meaningless about ‘empty spaces’ but just 
how we do archaeology today.
Finally, space in archaeology is about the challenges of representing it and increasingly so in the digital 
age. As discussed in Lefebvre’s (1991, p. 38) detailed treatment of space, “representations of space” form 
one of the three fundamentals that structure spatial understanding. Lefebvre conceptualizes “representa-
tions of space” as the space of planners, scientists and engineers who attempt to identify “spatial practice” 
and “representational spaces” with it. In archaeology, it is through the process of engaging with evidence 
that we conceive representations of space, i.e. the interpretative constructs of the excavation plans, dis-
tribution maps and spatial models used to represent and explain spatial and social relationships. At the 
same time it is through these representations of space that we attempt to link past spatial practices with 
Lefebvre’s “representational spaces”, i.e. the lived spaces of past people. Put differently, representing space 
in archaeology is a generative act, a process of constructing how archaeologists get to know, experience, 
understand and deal with space. And as post- representational cartography has made clear, every engage-
ment with representations of space (such as ‘using’ maps) re- creates those representations as well as the 
spaces that are represented (Hacıgüzeller, 2017). As such, creating representations of space via GIS or any 
other tool, and using them in archaeology are not simple acts; they are processes with great consequences 
that need to be identified and talked about (Wood, 2010).
part 2 – towards spatial archaeology
To understand the current status of spatial analysis in archaeological research, it is important to consider, 
albeit briefly, its disciplinary development. In the overview that follows we focus mainly on British devel-
opments from 16th century antiquarianism to the development of archaeology as a discipline towards 
the end of the 19th and through the 20th centuries. Related to this, although with important differences, 
is North American archaeology, which is touched upon here but described in detail by Willey and 
Sabloff (1993). Within the range of wider geographical and cultural contexts, we readily acknowledge 
that the history of archaeology is a complex international one which must incorporate many different 
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national traditions (Schnapp, 1996; Boast, 2009). As a result, what we offer here is undoubtedly partial 
and selective.
We start at the very birth of the discipline, because some of the core themes that shape current spatial 
research in archaeology had their origins in the very first phases of archaeological enquiry; not least the 
tensions that exist between empiricism and synthesis. For archaeology to become an evidence- based dis-
cipline it needed not just quantities of evidence but for that information to be structured, ordered, cata-
logued and made accessible. Increasing amounts of evidence require effective synthesis and interpretation 
in order to produce narratives which provide an understanding of the past. Other key themes that have 
been woven into them have concerned the relationship between space and time and the representation 
and reasoning of change through time and across space. Another important element is that of scale – at 
its simplest level the details of and associations between artefacts, sites and landscape. The interacting 
scales of empiricism and synthesis range from the details of artefacts to enable typologies and dating, to 
the recording of sites, landscapes and broad geographical regions.
A defining characteristic of archaeology, and of much antiquarian activity, is what we can broadly 
call fieldwork. Whether this is investigating the small- scale relationships available through excavation 
or the larger views offered by landscape, the physical remains of the past have demanded an apprecia-
tion of spatial relationships explained through reasoning and representation. Those early explorers of the 
past established methods of recording that have formed the basis for more recent methodologies, some 
of which are still central to the writing of archaeology today, a good example being distribution maps 
(Wickstead, 2019). Similarly the recording of excavations through plans and sections, and the later incor-
poration of stratigraphical relationships, have provided the basis for spatial thinking at that scale since the 
early days of the discipline.
In 1533 John Leland was commissioned to travel the kingdom to “make a search for England’s Antiq-
uities” and record the “places wherein Records, Writings and secrets of Antiquity were reposed” (Chan-
dler, 1993). His recording of historical documents, artefacts and places were assembled into his ‘Itinerary’, 
a large collection of notes, that offered a remarkable account of his nine years of travelling the land with 
the intention of producing ‘a map’ of Great Britain. The importance of Leland’s contribution in terms of 
methodology is that he escaped from the library and went on the road. Although claimed as the ‘father 
of English topography’ Leland’s itinerary is in fact a ‘map in words’ for it contains very few graphical 
representations and he never produced a map as originally intended. Spatial relationships between towns, 
villages, archaeological sites and other points of interest are described in his notes by measurements of 
distance and compass directions.
The next great work of English antiquarianism, William Camden’s Britannia, first published in Latin in 
1586, was in many ways the realisation of Leland’s dream (Schnapp, 1996, p. 141). Even with the addition 
of over 50 maps, however, the Britannia is still primarily a work of narrative, where text incorporates spa-
tial descriptions and understandings and the maps provide mainly a reference for location. For Schnapp 
(1996, p. 154), Camden typified the British interest in archaeological cartography, the “description of 
landscape and listing of monuments”. For the beginnings of spatial archaeology in the modern sense of 
recording, representing and interpreting individual sites and then doing the same within their landscape 
settings, however, we have to wait until the middle of the 17th century and the work of John Aubrey.
Aubrey’s approach to landscape and archaeological sites was somewhat different to those of Leland and 
Camden whose studies and writings were very much in the tradition of continental Renaissance human-
ism (Sweet, 2004). He can be seen as an important part of the historical revolution that paralleled the sci-
entific revolution based on collecting evidence, questioning, interpreting and validating (Hunter, 1975). 
This involved a shift in spatial thinking so that the accurate planning of earthworks and other (mainly 
prehistoric) archaeological sites became tools for analysis rather than just for display, in his own words 
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“comparative antiquitie writt upon the spott from the monuments themselves” (Hunter, 1975, p. 181). 
His belief was that material remains could illuminate the past which should not be bound by texts alone.
A generation after Aubrey, and influenced by his writings, William Stukeley continued and developed 
this tradition of fieldwork- based recording, analysis and interpretation (Piggott, 1985); his extensive 
fieldwork between the years 1718 and 1725 have had a lasting archaeological legacy. His acceptance of 
the importance of spatial relationships is inherent within his accurate plans but also in his other forms 
of spatial representation. He produced many ‘prospect’ views, natural style pen and wash drawings of 
monuments in their landscape setting often annotated although his most innovative technique was the 
“circular view” (Peterson, 2003). This representation is removed from vertical measured plans and land-
scape prospect views and shows the 360 degree horizon around a particular point with landscape features 
and archaeological sites integrated.
In many ways Stukeley stood at a crossroads in the development of archaeological spatial thinking 
and the resulting recording methods and interpretative representations. Aubrey had acknowledged that 
what he did was chorography, literally “place writing”, discerning the past from the present through an 
intimate knowledge of landscape where all aspects of human activity and history are recorded with the 
emphasis on producing narrative so that any spatial considerations were supporting information. In con-
trast, Stukeley was the first secretary of the newly formed Society of Antiquaries of London, an act in itself 
which announced antiquarianism as a nascent discipline in its own right rather than being just one of 
the pantheon of interests covered by the Royal Society. Sweet (2004) sees this as the ‘Battle of the Books’ 
between the ‘ancients’ and the ‘moderns’, which by the early 18th century saw an established difference 
between history which was rooted in the study of texts, inscriptions and coins, and antiquarians who 
rather than partaking in “gentlemanly learning”, i.e. the Classical texts, were concerned with record-
ing and analysis in the belief that understanding could be gleaned from the material remains themselves 
(Sweet, 2004, p. 8).
This move towards an antiquarianism as the foundation for archaeology is nowhere better demon-
strated than by Sir Richard Colt Hoare’s The­Ancient­History­of­Wiltshire (1812 and 1821). Colt Hoare’s 
methodology, as well as the resulting publications, are important for being the first integration of large- 
scale landscape survey with systematic targeted excavation. Colt Hoare describes himself as an “historian 
and topographer” and his intentions are clear from the start, ‘we speak from facts not theory’ he claims in 
the Introduction. As with earlier works, the maps and plans were integrated with rich textual description 
and some novel techniques were favoured, for example the three- dimensional plan of a barrow group 
justified by:
a large group of twenty- seven tumuli, which, being so thickly clustered, could not be numbered 
sufficiently distinct on the general map: I have therefore had them engraved on a separate plate, 
which will explain, better than any verbal description, the different forms of the barrows which 
compose this group.
(Colt­Hoare,­1812,­p.­121)
The period up until 1840 has been characterised as ‘speculative’ in the development of American 
archaeology (Willey & Sabloff, 1993) and mirrors the speculation witnessed in Europe but with the 
added challenge of explaining the Native Americans, who they were and where they had come from. 
Replacing the early descriptive writings following the first European contact, by the opening of the 
19th century explorers and travellers crossing North America were systematically recording the topog-
raphy, flora and fauna of the new landscapes that confronted them. As in Europe this ‘natural scientific’ 
approach often included archaeology and a major focus at this time were the mounds and earthworks 
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west of the Appalachians, especially in Ohio and surrounding areas, which gave rise to the “mound 
builder debate” (Trigger, 1989, p. 104). The essence of this was whether the native Americans encoun-
tered at that time were descendants of the mound builders or a ‘lost race’ had built them, although 
the importance in terms of spatial understandings is that the monuments provided complex cultural 
remains in the form of earthworks which could be mapped. The first creditable attempt at this was 
the work of Caleb Atwater (1820) a local postmaster in Ohio who surveyed many of the monuments 
and produced accurate scale plans with descriptive detail, an impressive achievement considering the 
almost total lack of a precedent.
His important paper published in 1820 was in the first volume of the Transactions of the newly 
formed American Antiquarian Society and marked the transition from the speculative to classificatory 
descriptive period (1840 to 1914) (Willey & Sabloff, 1993), epitomised by the Society’s call in 1799 for 
the recording of archaeological remains by “accurate plans, drawings and descriptions” (Willey & Sabloff, 
1993, p. 32). Although Atwater’s interpretations were completely fanciful and favoured more advanced 
mound builders who had since left the area rather than the existing local groups, his recording was 
insightful and certainly responded to the Society’s call for accuracy. Twenty- five years after Atwater’s pub-
lication, Ephraim G. Squier and Edwin H. Davis began systematic fieldwork which would build on this 
and result in what remains today the primary source for these monuments (Squier & Davis, 18481). The 
quality of their field recording far surpassed anything previous, combining scaled plans, cross- sections, the 
integrated recording of landscape and archaeological features, and two- dimensional attempts at represent-
ing elevation and topography.
In both North America and Europe through the first half of the 19th century the collection of infor-
mation, the recording and mapping of sites and the collection of artefacts, increased rapidly thus creating 
the need for more ordered ways of classifying the material. The need for temporal refinement increased 
in importance as it became obvious that the evidence spanned long periods of time that needed to be 
sub- divided and ordered, and between the years 1820 and 1870 much endeavour in Europe, and Scan-
dinavia in particular, was focussed on chronology (Gräslund, 1987). This included both methodology 
and the resulting chronological schemes with the development of the 3- Age system and its refinement 
and application by Christian Thomsen, Jens Worsaae, Oscar Montelius and others laying the surviving 
foundations for prehistoric archaeology world- wide. Although the emphasis of these developments lay 
heavily on the empirical study of large quantities of artefacts, there was an important spatial element to 
the work. Thomsen’s original method, and Worsaae’s subsequent confirmation through fieldwork, relied 
on accurate recording of ‘find associations’, the spatial relationships of finds within excavated contexts. 
At the landscape scale the spatial implication was that sites could now be relatively dated through the 
establishment of typologies, either of the sites themselves or through artefacts associated with them.
The decades either side of the opening of the 20th century on both sides of the Atlantic saw the 
professionalisation of archaeology with the opening of museums and university departments and the 
resulting establishment of networks for communicating ideas through travel, meetings and publications. 
Chronological schemes were well developed by now, for example, Worsaae’s for much of European 
prehistory, a remarkable feat based on extensive travel and the empirical study of many thousands of 
artefacts. Within this milieu the concept of ‘cultural groups’, ‘cultural units’ or ‘cultural stages’ developed, 
spread and was modified in various ways although in general terms it represented what became known as 
‘culture- history’, characterised as a shift of interest from the artefacts to the people who made and used 
them; a shift from establishing chronology to writing history (Trigger, 1989, Chapter 5). Although the 
term ‘culture’ was applied in American archaeology at this time it was ill- defined and not an accepted 
methodological tool (Willey & Sabloff, 1993, p. 89), the main developments in this respect took place in 
Europe and especially through the work of Vere Gordon Childe (Green, 1981).
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Childe used the idea of cultural groups combined with Montelius’s typologies and through an 
extensive program of travelling and recording artefacts and sites produced the first synthesis of Euro-
pean prehistory (1925). His approach offered little in terms of spatial representation as it is based on 
severe space- time reductionism; any spatial considerations are in the accompanying text and occasional 
distribution maps and these are usually at the regional scale so lack detail. Space is conceptualised as a 
passive background across which people, ideas and cultures diffuse and migrate. On both continents the 
Childean reductionist chart with time categorised along one axis and space along the other, together with 
the associated writing of culture- history, had a profound and lasting effect. Gordon Willey’s Introduction­to­
American­Archaeology (1966) and Christopher Hawkes’ ABC­of­the­British­Iron­Age (1959) are both based 
on such spatial minimalism and the idea of an ‘archaeological culture’ still lingers in some quarters.
Incorporated into these early approaches are two important elements, firstly possible relationships 
between past people and their environment, an ecological focus, and secondly how spatial differentiation 
and spatial relationships can tell something about human relationships, a social focus. This theme has 
developed into what we today call ‘landscape archaeology’ and its importance within the discipline is clear 
throughout this book; this is landscape as a spatial metaphor.
The foundations for the representation and understanding of spatial distributions and relationships 
through the use of distribution maps were established by antiquarians although it was in the first half of 
the twentieth century that the technique was developed to incorporate added interpretative power. One 
of the pioneers of this ‘geographical’ approach was Cyril Fox who is best known for his Personality­of­
Britain (Fox, 1959 originally 1932). Fox argued that the geology, topography, form of coastline, climate, 
vegetation all combine to have a profound effect on the areas of occupation and cultural attributes of 
people; in effect this was historical geography. These enriched distribution maps provided the interpre-
tative power for Fox especially through the addition of temporal sequence added by phased maps thus 
enabling comparative change through time based on spatial comparisons. Fox himself recognised various 
issues within spatial thinking of the time so that, for example, ‘massed maps’ use a variety of symbols to 
convey ‘cultural complexity’ although it is the ‘resultant patterns that are of interest’ and when detail is 
important to the argument a ‘special map’ is provided, for example of a specific pottery type. Fox’s own 
words illustrate how a distribution map, a relatively simple form of spatial representation, can be used to 
construct a sensitive appreciation of human spatiality through imaginative spatial reasoning:
the keys to understanding [the landscape] were the major landmarks; our traveller steered his way 
along plateau and spur, past barrow and cairn and stone circle, by the sight of successive mountain 
tops. So guided he reached his goal . . . .
(Fox,­1959,­p.­91­(originally­1932)).
Central to developments in North America was Julian Steward (1950) and his ideas and methodolo-
gies of ‘cultural ecology’ and ‘area studies’ (Kerns, 2003). As an example of this approach, and of great 
importance in the development of spatial thinking linked to large- scale fieldwork, especially the organ-
isation and collection of survey data and its interpretation, is the Virú Valley Project, Peru (Willey, 1953, 
1974). The thinking behind this project, its methodologies and interpretive framework have had a lasting 
influence on both sides of the Atlantic. It was innovative in many ways, indeed Gordon Willey himself 
described it as ‘experimental’, although at the time he did not realise the potential of it. While chronol-
ogy and ‘pottery sequences’ were still the accepted focus of fieldwork, the objectives here were ambitious 
and innovative from the outset with the intention of identifying individual sites, recording each one and 
reconstructing past landscapes so as to: “reconstruct cultural institutions as reflected in settlement configu-
rations”, with “settlement patterns” defined as “the way man [sic] disposed himself over the landscape” 
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as shown by dwellings and community life reflected by environment, technology and the “institutions 
of social interaction” (Willey, 1953). The relationships between settlements, pyramids and cemeteries, for 
example, are represented by arrows and dotted lines indicating social groups while the overall limit for 
agricultural activity is also delineated. Spatial relationships between sites are no longer a descriptive extra 
to understanding each individual site but are central to the wider focus of landscape and the understand-
ing of social and cultural life at different scales. Comparing this to, for example Squiers and Davis, it 
can be seen that spatial thinking is developing into a more formal spatial analysis that goes beyond the 
inherent locational relationships.
As early as 1948 Walter Taylor’s book A­Study­of­Archaeology was suggesting that archaeology needed to 
go beyond the collecting and ordering of data and to some extent predicted the positivism of the 1960s 
by arguing for interpretation based on the repeated reworking of hypotheses. It was Willey and Phillips 
(1958 although this is based on two papers from 1953 and 1955) who built on Taylor’s proposals and 
argued for theory based on rigorous methodology as the way forward for archaeology stating that the 
discipline lacked ‘a systematic body of concepts and premises constituting archaeological­theory’ (Willey & 
Phillips, 1958, p. 1, their emphasis). They suggest that archaeology should be more science than history 
and there is a need for cross- cultural generalisations so that rather than the existing concern solely with 
“the nature and position of unique events in space and time”, its ultimate purpose should be “the discov-
ery of regularities that are in a sense spaceless and timeless” (Willey & Phillips, 1958, p. 2).
part 3 – from spatial analysis to spatial narrative and back again
While very little of Willey and Phillips’s proposals and examples were explicitly spatial, the formalisation 
of their methodology and the call for explicit theoretical discussion heralded a new way of thinking that 
was to affect all areas of archaeology. The 1960s and 1970s was a period which took notice of Willey 
and Phillips and introduced and developed revolutionary new methodologies, techniques and theoreti-
cal frameworks on both sides of the Atlantic. These encompassed thinking about archaeology generally, 
including space, spatial analysis and spatio- cultural interpretations. Not least in terms of influence was 
the work of Lewis Binford who rejected the subjectivity of culture- historical approaches and advocated 
analysis and interpretation based on the philosophy and methods of the natural sciences (1964, 1965). 
This chimed with the prevailing positivism of the 1960s in the West, a future fuelled by nuclear power, 
the unbridled promise of computer technology and, of course, in archaeology the interpretative power 
offered by the new radiocarbon dating. Rapidly subsumed within these new approaches was (General) 
Systems Theory where the ‘system’ to be modelled was some unit of culture, for example a village or 
a hillfort, defined by a series of social and cultural variables within sub- systems, such as religion, mate-
rial culture and economy, which could be affected by positive and negative feedback loops. Underlying 
this was a reliance on statistics and computers (Hymes, 1965) not least because these systems could be 
‘activated’ as simulations offering a range of ‘solutions’ which could never be reached otherwise (Doran, 
1970). Aspects of probability theory, data analysis and classification were covered in mathematical detail 
for the first time for an archaeological audience by Doran and Hodson (1975). It is noticeable within this 
work how little is overtly spatial other than a critique of spatial models which they claim are “too simple 
and limited in scope to do much more than add an air of objective rigour . . . .” (Doran & Hodson, 1975, 
p. 292). An important, and lasting, element of this new way of thinking was the introduction of formal 
(probability) sampling (Redman, 1974) which epitomised the claim to objectivity compared to subjective 
judgement sampling which had prevailed previously.
A doyen of these new approaches in Britain was David Clarke whose early book Analytical­Archaeol-
ogy (1968) starts as it means to go on: “Archaeology is an undisciplined empirical discipline. A discipline 
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lacking a scheme of systematic and ordered study based upon declared and clearly defined models and 
rules of procedure” (Clarke, 1968, p. xv). What follows is a detailed exploration of systems theory applied 
to different scales of cultural unit. While the spatial component is represented by often minimalist dia-
grams, the underlying interpretative theory is explained in depth in the text. Spatial data, relationships and 
interpretative concepts are often represented through models and modelling which are implicit within 
Clarke’s approach although it was four years later that these were made explicit through his collection 
of papers in Models­in­Archaeology (1972a). This reinforced archaeology’s long standing relationship with 
geography, not least their parallel claimed revolutions in quantification, and geographical spatial thinking, 
being a direct analogy to Chorley and Haggett’s Models­in­Geography (1967), who saw models as “. . . . 
constituting a bridge between the observational and theoretical levels” (Chorley & Haggett, 1967, p. 24).
Typical of the approaches within Clarke’s book are the formal locational modelling techniques based 
on forms of economic theory, particularly from the German geographical tradition. For example, Hod-
der’s (1972) analysis of Romano- British settlement uses Central Place Theory and Thiessen polygons to 
interrogate the spatial relationships between different sized settlements based on the ‘services’ they pro-
vided. Ellison and Harriss (1972) apply Site Catchment Analysis to the location of sites within a landscape 
wherein the ‘resources’ have been classified according to their agricultural potential. By quantifying the 
resources around sites of different periods shifts between pastoral and arable could be claimed. Clarke’s 
own paper in the volume, (1972b) is an innovative approach to the analysis of a single settlement, the 
Iron Age village of Glastonbury, important for its multi- scalar approach. Starting with ‘modular units’ 
of a single house and associated structures, the analysis then moves to the site’s area and then the region 
bringing in added spatial and attribute data. A temporal element is added through an ‘economic cycle 
model’ which represents the annual agricultural cycle based on an infield, outfield and wasteland. There 
is no doubt that these approaches meet the criteria of spatial thinking by providing a conceptual and 
analytical framework, by providing analysis and communication alongside the manipulation, interpreta-
tion and explanation of spatial data. These elements are brought together in Clarke’s influential Spatial­
Archaeology, (1977a) where in the opening chapter (Clarke, 1977b) he presents a thorough explication 
of spatial theories and methods of the time incorporating four underlying general theories that attempt 
to move beyond description to explanation: anthropological, economic, social physics and statistical. He 
draws an important distinction between ‘quasi- deductive’ non- formal spatial approaches which are based 
on empirical visual interpretation of patterning, and formal modelling based on quantitative analysis. 
Interestingly though, even within this strongly positivist framework Clarke does offer a word of caution, 
“the underlying theory has been criticised as too ideal in its disregard for non- economic factors and the 
fact that ‘cost’ is at least in part a culturally conditioned and relative threshold” (Clarke, 1977b, p. 19).
An important volume which in many ways represents the zenith of spatial quantification during the 
1970s is Hodder and Orton’s Spatial­Analysis­in­Archaeology (1976). Acknowledging the importance of 
the distribution map as the accepted method of displaying locations and relationships between them, 
the book proceeds through a wide range of statistical techniques that extend their interpretative power 
based on hypothesis testing possibilities – “the methods aid the testing of hypotheses about spatial pro-
cesses, allow large amounts of data to be handled, and enable predictions to be made about the location, 
importance and functioning of sites” (Hodder & Orton, 1976, p. 241). The importance of this volume 
is that, in comparison to the others mentioned above, it offers an effective ‘how to do it’ manual which 
is light on theoretical discussion and justification, making it a popular choice for working archaeologists.
By the early 1980s cracks were beginning to appear in the acceptance and validity of the quantitative 
revolution in both archaeology and geography. In the rush towards post- modernist humanism, the scien-
tific method and its valorised claims of objectivity gave way to a wide range of approaches and theoretical 
stances based on more subjective and person- centred understandings of space, place and how to interpret 
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spatial relationships. Rather than take a strictly chronological approach to these developments, we would 
instead like to identify a number of generic trends that emerged from the complex web of sometimes 
tensioned and contradictory approaches that have been grouped under labels such as post- processualism, 
post- structuralism, phenomenology, non- representational theory and, most recently, new materialism 
(Thomas, 2015).
Perhaps the most striking element of this critique was the explicit questioning of the ‘space’ that lay at 
the heart of the spatial archaeology that had flourished under the aegis of the New Archaeology. Despite 
its professed reaction to the culture historical paradigm it sought to disrupt, when it came to space, the 
work of both the culture historians and processualists was predicated upon an uncritical acceptance of 
the ontological status of space as a self- evident given. This served as a universal, a- priori container (in a 
Kantian sense) with a 3- dimensional geometry or an inert background with 2-dimensions that could be 
measured using standard units. This Cartesian space was neutral and external – the space of the Meso-
lithic was identical to the space of the Bronze Age, which was identical to the space of the Roman period 
etc. Crucially, they were all identical to the space of the modern archaeologist. Patterns in this universal 
space could be measured and analysed creating a link to the activities that originally created them. These 
patterns may well have been distorted by a range of taphonomic and formation processes, but space itself 
had no role to play, it had no agency.
The critiques initiated by post- processualism posed a simple, yet radical, question. What if space is not a 
universal, a- priori backdrop to human existence? What if it is not (and never has been) a mute canvas upon 
which past activities left tell- tale traces that could be mapped and statistically summarised? What if the 
space of the Mesolithic was different to the space of the Bronze Age, which was different to the space of the 
Roman period etc. and all were different to the space of the modern archaeologist? Further, if space was not 
immutable and neutral, then at any given time rather than a single monolithic space, there may have been 
a host of competing spaces differentiated on grounds of politics, gender and authority. Spaces could also 
be active and agential, exerting power through deft manipulation and careful configuration (e.g. Foucault’s 
“heterotopia” (1986)). A growing interest in Phenomenology lead to an active concern with embodied 
spatial understandings (rather than the kinds of spatial knowledge gained through abstract representations) 
in which knowledge of the world emerged through meaningful engagement within it (Tilley, 1994). This 
lead to a broader questioning of the role and necessity of traditional archaeological maps. Why position 
such abstract representational schema between archaeologists and the materials they sought to study?
In this context, anthropological and ethnographic studies (many of which themselves drew inspira-
tion from Phenomenology) shed light upon a range of non- western spatial understandings that could 
serve as analogues, or points of departure, for interpreting the pre- modern worlds of much archaeologi-
cal enquiry. They also questioned the reality of modernity’s claims on space as a monolithic, universal, 
a- priori container by revealing the sheer complexity of spatial understandings that actually exist in the 
modern west (Rappaport, 1994) and the myriad ‘species of space’ through which we live our own lives 
(Perec, 1997). Emerging from this work was a shift in focus from space to place. Places were portrayed as 
key locales, rich in social meaning and significance, around which everyday life was anchored (Cresswell, 
2004; Feld & Basso, 1996). Archaeologists had spent years marking dots (meaningful places) on maps with 
space providing the situational context. In the ‘palatial’ archaeologies and anthropologies of the 1990s, 
space was instead argued to gain its very existence from this configuration of places (Nixon, 2006). This 
nodal interpretation of place, and humanist assumptions that locations could only become meaningful 
once they had been drizzled with cultural significance, in turn came under scrutiny. Drawing inspiration 
from the philosophical work of Deleuze and Guattari (1988, see also Bonta & Protevi, 2006), a static 
nodal depiction of place was replaced by a more fluid and dynamic conceptualisation that identifies 
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places as tangles and knots in the ongoing flow of life (Ingold, 2011, pp. 145–155; Thrift, 1996). In such 
work, places and spaces are profoundly emergent and relational – people do not create them by adding a 
dollop of ‘culture’ to otherwise neutral locations, but instead it is the very relations that the location itself 
is folded up within that allow significance to emerge.
In short, archaeological studies in the 1990s inspired by then contemporary spatial thinking in other 
disciplines (e.g. social anthropology, sociology and human geography) questioned the very foundations of 
the spatial archaeology project of the 1970s – namely that “lurking beneath the distribution of dots on a 
map was a spatial process and causality to be discovered” (Tilley, 1994, p. 9). The result was a questioning 
of the key tools used by spatial archaeologists, such as projected maps and the battery of formal statistical 
and mathematical tools used to analyse them. If space was a fluid, emergent, profoundly relational and 
highly contextual phenomenon, then the identification, representation and analysis of spatial patterns 
posed significant challenges that in turn required new methods to address. However, whilst these theoreti-
cal critiques were undoubtedly powerful, they were not matched by any commensurate development of 
new methodologies. Upon rejection of these formal approaches to a large extent a methodological void 
was created. Although Tilley’s phenomenology is only one strand of post- processual thinking his com-
ment applies generally – “there is and can be no clear- cut methodology arising from [post- processual 
thinking] to provide a concise guide to empirical research” (Tilley, 1994, p. 11). As he explained later 
(Tilley 2008), formal methodology was not seen as being necessary as the aim was to provide a thick text 
narrative, almost a return to the antiquarian’s chorography, that could be reinterpreted and re- written 
within an ongoing spiral of changing understanding. So here we have an important difference between 
spatial analysis and spatial narrative both of which involve concepts, albeit very different, of space and 
processes of reasoning. One key difference concerns the tools we use to represent spatial phenomena; 
although spatial data underlie spatial narratives there is no interpretative requirement for them to be 
explicitly depicted. Although this situation is undoubtedly changing, particularly with regard to the 
potential of representational schema such as maps (see papers in Gillings, Hacıgüzeller & Lock, 2019), the 
methodological developments in spatial archaeology that did take place alongside the theoretical ruptures 
sketched above were largely computational and took their theoretical inspiration predominantly from 
the New Archaeology. As a result rather than running hand- in- hand with this dynamically evolving 
theoretical landscape, they ran in parallel.
In methodological terms, this most recent phase of spatial archaeology has been characterised by the 
increasing importance of spatial technologies not least Geographic Information Systems (GIS). Since the 
early days of GIS in archaeology (Allen, Green, & Zubrow, 1990) their potential has been recognised 
within two important areas – firstly the management, integration and display of increasingly large and 
complex forms of spatial data and, secondly, their potential within the area of spatial analysis. The rapid 
adoption of GIS since the late 1980s, in various forms and in various ways, has had a major impact on 
archaeology such that their use is now almost taken for granted. Even so, the use of GIS in archaeology 
always has been, and still is (see Howey & Brouwer Burg, 2017; Verhagen, 2018), somewhat contentious 
at the theoretical level due to the branching developmental pathway alluded to above, although the attrac-
tions of the technology are usually seen to outweigh any restrictions or disadvantages. Whilst at their 
most strident, these arguments centred on accusations of a return to positivism and the inability of the 
technology to respond to humanist, subjective understandings of place and landscape, the last decade has 
seen a slow but welcome convergence. This has been characterised by a willingness on the part of spatial 
analysts to engage with developments in archaeological theory, and a new openness to the possibilities of 
spatial representations such as in the case of maps (e.g. Aldred & Lucas, 2019) and the methodological 
possibilities offered by technologies such as GIS on the part of theorists (e.g. Fowler, 2013).
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part 4 – thinking and analysing spatially
As should by now be clear, the techniques discussed in the following twenty- three chapters represent the 
culmination of some 300 or so years of spatial investigation within archaeology. In addition, whilst they 
are ‘scientific’ insofar as they involve the rigorous application of precise and repeatable methodologies, 
their application does not presuppose (or dictate) a single theoretical position. That is, put simply, the 
use of Cartesian co- ordinates does not have to signal the uncritical adoption of a modernist ontology. 
Fortunately, archaeology’s long and detailed engagement with space and spatiality has meant strong levels 
of spatial awareness, knowledge and literacy on the part of its practitioners and it is to the further devel-
opment and refinement of this that the current volume is directed.
If we needed to sketch some of the characteristics of effective spatial thinkers, the criteria identified 
by the U.S. National Academies (2006, p. 20) offer a useful place to start:
1 They know where, when, how and why to think in spatial terms.
2 Practice spatial thinking in an informed way: they have a broad and deep knowledge of spatial con-
cepts and spatial representations, a command over spatial reasoning using a variety of spatial ways of 
thinking and acting, and well- developed capabilities for using supporting tools and technologies.
3 Adopt a critical stance insofar as they: can evaluate the quality of spatial data based on its source and 
its likely accuracy and reliability; can use spatial data to construct, articulate, and defend a line of 
reasoning or point of view in solving problems and answering questions; and can evaluate the valid-
ity of arguments based on spatial information.
The implications of this for archaeology are twofold. First, that spatial thinking is something that has 
to be learnt, developed and supported. Second, that the use of spatial methods, techniques and tech-
nologies alone does not make the user a spatial thinker. The uncritical use of computer software, for 
example, the push- button solution of generating a viewshed, does not meet the three criteria above 
for determining spatial intelligence (Lock & Pouncett, 2017). In helping researchers to develop such 
an ability, the U.S. National Academies (2006, p. 12) also highlighted three fundamental elements, and 
we have taken inspiration from this threefold schema in structuring the volume as whole, as well as the 
individual chapters that make it up:
1 Concepts­ of­ space: providing­ the­ conceptual­ and­ analytical­ framework­within­which­ data­ can­ be­ integrated,­
related­and­structured­into­a­whole – as already mentioned, the issue here is often characterised as the 
difference between ‘space’ and ‘place’, two very different concepts. The former is considered to be 
objective, a blank background or container within which human action takes place. The fact that 
these actions can be mapped, measured and analysed within a co- ordinate is largely unquestioned 
and taken as given. ‘Place’ on the other hand is a culturally constituted locale embedded with mean-
ing through the human actions and experiences that happen there (Cresswell 2004); it is relative 
compared to absolute space. It has long been recognised in geography and archaeology that spatial 
technologies are designed to work with absolute objective space and, therefore, are often challenged 
by concepts of place (Curry, 1998).
2 Tools­of­representation: providing­the­forms­within­which­structured­information­can­be­stored,­analysed,­compre-
hended­and­communicated – the issue here is encapsulated within the post- modern ‘crisis of representa-
tion’, including how to represent those aspects of human experience that cannot be ‘scientifically’ 
measured and plotted. The data structures of technologies such as GIS are based on spatial primitives 
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(point, line, polygon plus cell- based coverages and attribute data). These are designed to represent a cer-
tain view of the world, one which is at odds with understandings not based on empirical objectivism.
3 Processes­ of­ reasoning: providing­ the­ means­ of­ manipulating,­ interpreting­ and­ explaining­ the­ structured­
information – the issue here can be characterised as one of methodology, and equally a lack of it and 
a need for it. Here we can differentiate between explicit and implicit methodology. What we can 
call implicit methodology is particularly important within GIS and is incorporated into the general 
critique of “technological determinism” (Huggett, 2000). Specifically, the procedures which under-
lie GIS operations involve pre- determined algorithms, for example line- of sight, least- cost- path and 
interpolating a digital elevation model (DEM). These incorporate ‘black box’ logics and algorithms 
not immediately available to the user but fundamental in influencing the interpretation arrived at 
and often chosen unknowingly.
An objective of the current volume, albeit ambitious, is to make archaeologists better spatial thinkers, 
and as a result better spatial analysts. It is concerned with formal techniques of spatial analysis. This is a 
poorly defined term that is sometimes conflated with spatial thinking although to be represented herein 
it must involve precise and repeatable methodology, these days usually computer- based. Spatial analysis is 
subsumed within spatial thinking and, as the following quote demonstrates, cannot be divorced from the 
interplay between quantitative and qualitative approaches, formal and informal aspects:
Spatial analysis exists at the interface between the human and the computer, and both play important 
roles. The concepts that humans use to understand, navigate, and exploit the world around them are 
mirrored in the concepts of spatial analysis. So [a comprehensive discussion on spatial analysis] will 
often appear to be following parallel tracks – the track of human intuition on the one hand, with all 
its vagueness­and­informality, and the track of the formal,­precise­world of spatial analysis on the other.
(de­Smith,­Goodchild,­&­Longley,­2018;­our­emphasis).
More specifically, the objective of the current volume is to encourage spatial thinking on the part of 
archaeologists by detailing a range of contemporary spatial analytical techniques in as accessible a fash-
ion as possible. The remit given to the authors was to structure their chapter in a clear and consistent 
fashion. Each starts with an introduction to the technique, explaining why it is important and how it 
has been used before. The next section in each chapter explains the methodology, followed by one or 
more case- studies applying the technique while the conclusion indicates future directions and possibili-
ties. Whilst the nature of some of the topics made it more difficult to follow this structure to the letter 
than others, we think, the results have been worth the effort, providing an accessible summary of each 
technique alongside relative inter- chapter harmony. The chapters are embedded within contemporary 
practice and are, therefore, to a large extent computer- based and quantitative, although we avoid lengthy 
discussions on software solutions which would rapidly age the book since they tend to come and go 
quickly. What is crucial to stress is that the quantitative focus of the book does not indicate a return to 
the positivism described above but rather a maturing realistic acceptance of the importance and poten-
tial of these methods and related technologies. We believe that the application of quantified, formal 
methods can be used in an exploratory way – not least for developing more nuanced understandings 
of space and spatiality – and that any results produced are not ‘the answer’ but rather the starting point 
for a process of interpretation and understanding of the past. As a final note, we hope that the methods 
explained in this book will encourage and guide archaeologists in undertaking spatial analysis for some 
years to come.
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note
1 This work was re- published in 1998 by the Smithsonian Institute as a 150th Anniversary Edition with an extensive 
introduction by D.J. Meltzer.
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